Mosaic analysis of small intestinal development using the spf(ash)-heterozygous female mouse.
Mosaic analysis using the spf(ash)-heterozygous female mouse was performed to clarify the cell lineage and cell behavior during small intestinal development with special attention given to the villus and crypt formation. The spf(ash) mutation, located on the X-chromosome, causes ornithine transcarbamylase (OTC) deficiency, which leads to mosaic expression of this enzyme in the small intestine of the heterozygous female mouse. In the small intestine in heterozygous fetuses, very small patches, which were aggregates of OTC-positive cells or negative cells, with no definite orientation to the villus structures were observed. In the neonatal small intestine, the intervillus region (the presumptive crypts) was polyclonal, and the majority of crypts were comprised exclusively cells of either genotype in 2-week-old small intestine. These results suggest that extensive migration and cell mixing of small intestinal epithelial cells, which have no definite correlation with the villus formation, occur in fetal stages of development, and that the crypt morphogenesis commences after birth independently of the monoclonality of the epithelial cells. Our data with the mosaic mice also reconfirmed the monoclonality of the adult small intestinal crypts demonstrated in mouse aggregation chimeras.